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A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) OR THIRTY (30) DAYS 
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION. 
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Status of the Application 

The appellant filed an Appeal Brief on 12/8/2006 in response to the final office action 
mailed on 6/8//2006. 

Response to the filing of Appellant's Brief 

The finality of the final Office Action has been withdrawn. Upon review of the claims 
pending on Appeal, the Examiner has applied a new grounds for rejection to the claims as well as 
maintaining the previous grounds of rejections 

Response to Arguments 

Applicant's arguments filed 3/13/2006 have been fully considered but they are not 
persuasive. 

Applicant argues that Sparks does not tea<?h or suggest that the polymer matrix is seeded 
with cells. But rather that Sparks relies on natural body processes to produce the necessary 
connective tissue to the die cavity and form the valve. While it is not entirely clear if Sparks 
supports applicant's interpretation, examiner maintains Sparks discloses various methods for 
populating and growing new tissues including seeding, preclotting the matrix with blood and 
natural induction of tissue growth into the matrix. Beyond Sparks, it was certainly known at the 
time of applicant's invention to preseed polymer matrix prior to implanting the matrix in the 
body for growing new tissue. Applicant's attention is directed to Mikos specification, in the 
background of the invention, Vacanti's teachings for preseeding polymer matrixes prior to 
implantation to optimize new tissue formation and growth. 
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Status of the Claims 
Claims 1-5,8-17 are currently pending for action. 



Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 



Claims 1-5,8-11,15/1,15/2,15/3,15/4,15/5,15/8,15/9,15/10,15/11 are rejected under 35 
U.S.C. 103(a) as being unpatentable over Mikos (5514378) in view of Sparks (3514791) or 
Jauregui (4795459). 

Claim 1 does not require matrix to be first cultured at a first in vivo site prior to being 
transplanted to a second site. Therefor, the claim is directed to a method for making a cell- 
matrix construct comprising implanting into an animal a biodegrable polymer construct in the 
shape of a heart valve or valve leaflet. The construct having seeded cells therein. The cells may 
be endothelial, myofibroblast, skeletal muscle, vascular smooth muscle, myocytes, 
fibromyoblast, and ectoderamal in source. 

Mikos discloses every element/step of the claim except for the disclosure of the matrix to 
be in the form of a heart valve or valve leaflet. 

Mikos, column 2, lines 15+, discloses an article by Vacanti, et al (1988) teaching that the 
scaffold should mimic the natural tissue counterpart. Moreover, Vacanti, et al states that the 
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scaffold should serve as both a physical support and an adhesive substrate for isolated cells 
during the culturing thereof 

Vacant « aL "Selective ocJI ttsaspiamaiion using trio- 
absorbable artificial polymers as matrices" / Ptdiat. Surg. 
23, 3-9 (1988) and Vacant, 44 Bevond TraI^lBntalion ,, Arck 
Surg. 123 1 545-549 (1988), describe an approach for making 
new organs for transplantEtion which was sot subject to the 
same lirnltatiofl& as the work of Yannas and Burke, Le., it 
was not limited to the consawdofi of very thin organs such 
as sldtL Vacanti, ct al„ recognized that eels require a matrix 
for attachment and support If tbey are to survive following 
implantation, that a minimum number of cells was essential 
for Fancta in vivo, and that the matrix must be porous 
enough to allow nutrients and gases to reach alt of the cells 
on and within the matrix by diffusion, until the matrix -cell 
structure was vascularized Moreover, they recognized the 
advantage of using synthetic biodegradable polymer sub- 
strates to form a scaffold thai mimics its natural counter- 
parts, the extracellular malices (ECM) of the body, serving 
65 both a physical support and an adhesive substrate for 
isolated parenchymal cetts during in vitro culture, and 
subsequent Implantation, degrading as the cells begin to 
secrete they own BCM support Subsequent studies have 
demonstrated that even better results are obtained when the 
matrix is Srst implanted, pfevascuJarized, and then seeded 
with cells, Most matrices used in the earlier woiX are 
modifications of materials already available* such as surgical 
sutures and meshes, This latter approach, however, requires 
new matrix configurations which are optimal for vascular- 
ization, yet resistant to compression, with sufficient porosity 
and interconnected interstitial soarings to allow injected 
cells to become dispersed throughout the matrix. 

Furthermore, Mikos is specific as to the purpose of tailoring the bioabsorbable matrix 
according to the selected biological tissue to be grown. See column 1 3, lines 3 1+. 

The matrix scaffold is used to mimic its natural counter- 
parts, the extracellular matrices {ECM} of the body. It serves 
as both a physical support and an adhesive substrate for 
isolated parenchymal cells during in vitro culture and sub- 
sequent implantation. As the transplanted cell population 
grows and She cells function normally, they begin to secrete 
their own ECM support. Concurrently, when using a biode- 
gradable matrix material, the scaffold continuously degrades 
and is eliminated as the need for an artificial support 
diminishes. In the reconstruction of structural tissues like 
caraiage and bone, tissue shape is integral to function, 
therefore, these scaffolds must be processable into devices 
of varying thickness and shape. 
Preparation of Anatomical Shapes 

The membranes are processed into anatomical shapes, or 
foams, for use in reconstructive surgery or organ transpian- 
tarion, as depicted in FIG. 3 (described in more detail 
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Moreover, Mikos teaches that various cells types may be used for culturing new tissues. 
See column 14, lines 25+. 

way vi luw iuquia son ixcvujuau uvurc uuigci^ 

The three-dimensional structure is specifically designed 
to provide a matrix for dissociated cells such as chondro- 
cytes or hepatocytes to create a three-dimensfonal tissue or 
organ- Any type of cell can be added to lie matrix for 
cuitnrins and possible implantation, including cells of the 
muscular and skeletal systems, such as chondrocytes, fibro- 
blasts , muscle cells and ogteocytes, parenchymal cells such 
as hepatocytes, pancreatic ceBs (including Islet cells), cells 
of Intestinal origin, and other cells such as nerve cells and 
skin cells, either as obtained from Conors, from established 
cell culture lines, or even before or after genetic engineering. 
Pieces of tissue can also be used, which, may provide a 
number of different cells types in the same strncsure. 

The celli are obtained from a suitable donor or the patient 
into which they are eo be implanted, dissociated using 
standard techniques, and seeded onto and into the matrix. 
These are optionally cultured in vitro prior to implantation, 
Alternatively, the matrix is implanted* allowed to vascular- 
ize, then the celts injected into the matrix. Methods and 
reagents for cultural cells in vitro and implantation of a 
mairix are known to those ikmtd in the art 



Each of Jauregui and Sparks teaches the seeding of a scaffold with tissues/cells for 
growing heart valve/leaflets. While Mikos is silent to growing of vascular tissues, the use of 
tissue engineering employing both bioresorbable and nonresorbable polymer scaffolds to replace 
diseased, defective or injured tissues, including vascular tissues, is known in the art as taught by 
Jauregui and Sparks. To use the method of Mikos in producing a vascular tissue equivalent with 
the use as a bioresorbable scaffold that is seeded with tissues/cells would have been obvious to 
one with ordinary skill in the art from the teachings of either of Jauregui or Sparks. 

Claim 2, see column 14, lines 25+ of Mikos. 

Claim 3, see method of Sparks. Sparks teaches culturing a tissue replacement in vivo at a 
first site and removing the tissue replacement and transplanting the tissue replacement at a 



second site. 
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Claim 4, see teachings of Jauregui or Sparks for forming a scaffold in the form of a heart 
valve or valve leaftlet . 

Claim 5, see column 14, lines 25 of Mikos. 

Claim 8, since the tissue equivalent of Jauregui and Sparks are used to replace similar in 
vivo tissue, the tissue equivalent would inherently possess the require physical characteristics to 
perform the intended replacement function. 

Claims 9 and 10, see column 3, lines 5+ of Mikos. 

Claim 1 1, see graphs 2A&B of Mikos. 



Claims 12-14,15/12,15/13,15/14 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Mikos (5514378) in view of Sparks (3514791) or Jauregui (4795459) further 
in view of Griffith-Cima et al (5709854). 

The use of growth factors in combination with seeding of cells on a scaffold to promote 
cellular attachment and differentiation would have been obvious to one with ordinary skill in the 
art from the teachings of Griffith-Cima. 



The polymeric matrix can be combined with humoral 
factors to promote cell tiattSpiaaMtfoa and eagrafhnent Fcr 
exampA*, tfee pdymeric matrix can be combined wfih tugio- ^ 
gcaic factors* antibiotics, antiinflammatories, growth 
factors* compounds which induce diffaetttfatfoa, a&d otfee? 
factors which are known to those skilled in the firt of cell 
CUlRffCf 

For example, hmncral factor* coold be mixed in § alow- 53 
release form with the ceD-aigtnatE mipeiisfaa prior to fa- 
mason of impUat or trinspitstttloa Alternatively, the 
hydrog el could be modified to hind humoral fectm or si&iial 
recognition sequences prior to ccanbtoaiioD with isolated 
ceil KtspeasioiL $q 
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Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

Claims 1-5,8-15 are rejected under 35 U.S.C. 103(a) as being unpatentable over Sparks 
(3514791) in view of Mikos (5514378) or Griffith-Cima et al (5709854) and in view of the 
teachings of either of Jauregui (4795459) or Tang et al (4916193). 

Sparks discloses a method for making a cell-matrix construct for use as a heart valve 
comprising implanting into an animal a fibrous matrix formed of a polymer that has been seeded 
with specific selected cells. See column 5,lines 5-75 for specific disclosure directed to the 
method for forming any of a tricuspid, bicuspid or individual valve leaflets. 
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Sparks fails to teach that the matrix is biodegradable. Mikos and Griffith-Cima et al 
teach the use of biodegradable matrix which is designed to allow biological tissue ingrowth to 
form a structure before the matrix is completely bioabsorbed. 

Mikos, column 2, lines 15+, discloses an article by Vacanti, et al (1988) teaching that the 
scaffold should mimic the natural tissue counterpart. Moreover, Vacanti, et al provides evidence 
that better results are obtained when the matrix is first implanted, prevascularized and then 
seeded with select cells. 
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Vacant et al. s Selective cell traa&planration using bio- 
absorbable artificial polymers as matrices^ / Pedict. Surg, 
23, 3-9 (1988) and Vacant t< 'BevondlVansplaatatioii M Afrit 
Surg. 123, 545-549 (1988), describe an approach for making 
new organs for transplantation wMch was not subject to Use 
same limitations as the work of Yannas and Buike, Le^ it 
was not limited to the consfcuc&on of very 5hin organs such 
as skin. Vacant", ct aL, recognized that eels require a matrix 
for aaechmant and support if they are to survive following 
implantation, that a minimum number of cells was essential 
for function in vivo, and that the matrix must be porous 
enough to allow nutrients and gases to reach all of the cell! 
on and within the matrix by diffusion* unul the matrix-cell 
Structure was vascularized. Moreover, they recognized the 
advantage of using synthetic biodegradable polymer sub* 
strates to form a scaffold that mimics its natural counter- 
parts, the extracellular matrices (SCM) of the body, serving 
as both a physical support and an eohesivc substrate for 
isolated parenchymal cells during in vitro culture, and 
subsequent implantation, degrading as the cells begin to 
secrete they own EGM support- Subsequent studies have 
demonstrated that even better results ate obtained when the 
matrix is Srst implanted, prevascularized, and then seeded 
with ceils. Most matrices used in the earlier wq& are 
modifications of materials already available, such as surgical 
sutures and meshes. This latter approach, however, requires 
nsw matrix configurations which are optimal for vascular- 
ization, yet resistant to compression, with sufficient porosity 
and interconnected interstitial spacing} to allow injected 
cells to become dispersed ttooughcut the matrix. 



Furthermore, Mikos is specific as to the purpose of tailoring the bioabsorbable matrix 
according to the selected biological tissue to be grown. See column 13, lines 31+. 

The matrix scaffold is used to mimic its natural counter- 
parts, the extracellular matrices fflCM) of the body. It servos 
as both a physical support and an adhesive substrate for 
isolated parenchymal cells during in vitro culture and sub- 
sequent implantation. As me transplanted cell population 
grows and the cells function normally, they begin to secrete 
their own ECM support. Concurrently, when using a btode- 
gradabk matrix material, the scaffold continuously degrades 
and is eliminated as the need for an artificial support 
diminishes. In the reconsuniction of structural tissues like 
cartilage and bone, tissue shape is integral to function, 
therefore, these scaffolds must be processable into devices 
Of varying thickness and shape. 
Preparation of Anatomical Shapes 

The membranes ait processed into anatomical shapes, or 
foams, for use in reconstructive surgery or organ transplan- 
tation, as depicted in FIG, 3 (described in more detail 

Moreover, Mikos teaches that various cells types may be used for culturing new tissues. 



See column 14, lines 25+. 
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uaw vi kuw it Aim. ia. tut ixchjxibu utuvc iiuigcij 

Hie threB-dimensianal structure is specifically designed 
to provide a matrix for dissociated cells such as chondro- 
cytes Or hepatocytas to create a three-dimensional tissue or 
organ. Any type of cell can be added to the matrix for 
culturing and possible imputation, including cells of the 
muscular and skeletal systems, such as chondrocytes^ fnro- 
blast£ t muscle cells and osteocytea, parenchymal cells such 
as hesaiocytes, pancreaiic cells (including Islet cells}, cells 
of intestinal origin, and other calls such as nerve calls and 
skin cells, either as obtained from Conors, from established 
cell culture lines, or even before or after genetic engmearing, 
Pieces of tissue can also be used, which may provide a 
number of different cells types in the same 

The cells are obtained from a suitable donor or the patient 
into which they are to be implanted, dissociated using 
standard techniques, and seeded onto and into the matrix. 
These are optionally cultured in vitro prior to implantation 
Alternatively, the matrix is implanted* allowed to vascular- 
ize f then the cells injected into the matrix, Methods and 
reagems for culturing cells in vitro end irnplanisiion of a 
matrix are known to those skilled in the ait. 



Griffith-Cima teaches that the degradable template may be shaped or formed prior to 
implantation into the patient. 



the hydrogeL However, the matrix may alio be molded and 
imr^anted in oat or rcore different areas of the body to suit 
a particular application. This application Is particluierry 
relevant where a specific structural design is desired or 
where the area into which the cells are to be imrianted lack* 
specific structure ox support to facilitate growth and prolif- 
eration of the cells. 

The ft&e, or sites* where cells are to be implanted is 
determined based on individual need, as b me requisite 
number of ceils. For cells having organ function, far 
example* hepatocytes or islet cells, me mixture can be 
injected into the mesentery, subcutaneous tissue, 
rstroperitoneum, preperitoneal space, and Intramuscular 
space> Fox formstioa of cartilage, me cells ire injected Into 
the tile wbere cartilage formation i& dedrcd. One could also 
apply an external moid to shape die injected solution, 
Additionally* by controlling the rate of polymerization, it Is 
possible to moid the ctil-hydrogel Injected himlant like o*c 
would mold day. 

Alternatively, the mixture cam be Injected into a mold, fee 
hydrogel allowed to harden, then the material implanted. 

Each of Jauregui and Tang et al teaches the doctrine of equivalence between resorbable 
and non resorbable materials as used in heart valve applications similar to that as disclosed in 
column 4 of applicants specification. To replace the non-absorbable mesh of Sparks with an 
absorbable matrix as taught by Mikos or Griffith-Cima et al to allow for a degradable template 
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for new tissue formation would have been obvious to one with ordinary skill in the art especially 
in light of the Vacanti publication (as disclosed in Mikos) which teaches the benefits of selected 
cells transplantation on bioabsorbable polymer matrix. 

Applicant specification fails to teach and/or disclose any unobvious benefits or 
criticalities in the selection of the materials used for the seeding of the cells. Accordingly, 
examiner maintains that the materials used are well known in the art and are, in many instances, 
known equivalents as taught by Jauregui or Tang et al. It should be evident that at the time of 
Sparks invention (1967) the use of resorbable material in tissue applications was in its infancy. 
At the time of applicant's invention (2004), great strides have been made in the prosthetic art in 
replacing non-resorbable materials with resorbable materials for various known benefits. The 
use of resorbable material as the substrate for seeding cells to form a tissue construct would have 
been obvious to one with ordinary skill in the art from the teachings of any of the secondary 
references. With respect to the limitation of "withstand repeated stress and strain", the device of 
Sparks as modified would inherently possess the properties that would be capable of 
withstanding cyclic stresses and strains since the valve is designed to function as a replacement 
of a natural existing valve. 

Claim 2, see cells disclosed by Sparks. 

Claim 3, Sparks discloses the steps of culturing a matrix at a first site then transplanting 
the new tissue to a desired site. 

Claim 4, one embodiment disclosed by Sparks is a heart valve. 
Claim 5, see cells of sparks or Schmidt, et al. 
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Claim 8, the newly formed heart tissue of Sparks would inherently possess the strength, 
flexibility and/or pliability of the tissue it is to replace. 

Claims 9 and 10, see materials disclosed by Mikos or Griffith-Cima et al. 
Claim 1 1, see Mikos. 

Claims 12-14, see Mikos or Griffith-Cima et al. 

Claim 15, see construct of Sparks as modified by either of Mikos or Griffith-Cima et al. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to DAVID J. ISABELLA whose telephone number is 571-272- 
4749. The examiner can normally be reached on MONDAY-FRIDAY. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, CORRINE MCDERMOTT can be reached on 571-272-4754. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-2r^9197 (toll-free). 
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